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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue @éferonautical Engineering, A Continuing Bibliography with Indexes
(NASA/SP—1999-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

. l)’ For Internet access B-SCAN useany of the
Time ‘ple following addresses:
Fl@xl lete . -
COmp http://www.sti.nasa.gov

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserv@sti.nasa.govlLeave the subject line blank and enter a subscribe command, denoting which
topic you want and your name in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued, you can

still receive these vital announcements through ¥y o&CAN /Vehl

subscription. JusSubscribe SCAN-AEROMED Jane Doe Fedl‘

in the message area of your e-mailligtserv@sti.nasa.gov lll‘e./
SCapy



Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 1

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 4
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 6

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 7
Includes aircraft simulation technology.

06  Aircraft Instrumentation 12
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 13

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 15
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 15

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics N.A.

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 17
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 18
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 20
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 21
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 22
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 23
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences N.A.
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences N.A.
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 6550 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 312.00........ 624.00
A25........ 83.00 ....... 166.00 @ntad NASA CASI
A99 ®ntad NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Paymentan be made by VISA, MasterCard, American Express, or Bi@dub credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Informatioagister please request
aregistration form through the NASA STI Help Desk at the numbers or addresses below

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
CanadaMexico, and other foreign locationsidéo orders incur an additional $2.00 handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requestédvewe
madean error in your ordeif theitem is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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AERONAUTICS

19990040214NASA Langley Research Centétampton, YA USA
Aeronautical Engineering: A Continuing Bibliography with Indexes, Supplement 400
May 14, 1999; 63p; In English
Report No.(s): NASA/SP-1999-7037/SUPPL400; NAS 1.21:7037/SUPPL400; No Copyright; Avail: CASI; A04, Hardcopy;
A01, Microfiche
This report lists reports, articles and other documents recently announced in the NASA STI Database.
Author
Aempnautical Engineering; Bibliographies

19990040627NASA Langley Research Centétampton, YA USA
An Overview of Recent Developments in Computational Aeelasticity
Bennett, Robert M., NASA Langley Research Center, USA; Edwards, John W., NASA Langley Research Center, USA; 1998;
15p;In English; 29th; Fluid Dynamics Conference, 15-18 Jun. 1998, Albuquerque, NM, USA; Sponsored by American Inst. of
Aeronauticsand Astronautics, USA
Report No.(s): AIAA Paper 98-2421; Copyrightyal: Issuing Activity Hardcopy, Microfiche

Themotivation for Computational Aeroelasticity (CA) and the elements of oneofythe analysis or simulation process are
briefly reviewed.The need for streamlining and improving the overall process to reduce elapsed time and improve overall accu
racyis discussed. Furtherfeft is needed to establish the credibilitytoé methodologyobtain experience, and to incorporate
theexperience base to simplify the method for future use. Experience with the applicaiearaty of Computational Aeroetas
ticity programs is summarized for the transonic flutter of two wings, the AGARD 445.6 wing and a typical business jet wing. There
is a compelling need for a broad range of additional flutter test cases for further comparisons. Some existing data sets that may
offer CA challenges are presented.
Author
Aeloelasticity; Tansonic Flutter; Applications igrams (Computers); Computerized Simulation; Airfoil Oscillations

02
AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces, and internal flow in ducts and turbomachinery.

1999003834 7Technische Hogeschqdbept. of Aerospace Engineerirgelft, Netherlands
Effect of Sideslip on the Flow over a 65 deg Delta Mg Final Report
Verhaagen, Nicolaas G.edhnische Hogeschool, Netherlands; Jan. 1999; 61p; In English
Contract(s)/Grant(s): F61708-97-W0239
Report No.(s): AD-A36146; EOARD-SPC-97-4067; No Copyrightyadil: CASI; A04, Hardcopy; A01, Microfiche
Flow visualization tests, surface-pressure measurements and balance tests were condncteidloof a flat plate 65 deg
sweptdelta wing in a low-speed wind tunnel. The model was tested at a fixed angle of aB@akegfand at angles of sideslip
upto 20 deg. The tests generated data that were used to studgthefesideslip on the flow over the delta wing.
DTIC
Delta Whgs; Sideslip; Flat Plates; iWd Tunnel Ests; Flow Distribution



19990040182Paisley Uniy Paisley UK
Composite Structures. Special Issue: International Workshop on Experimental Techniques for Composite Structures,
Volume 42
Marshall,l. H.; Aug. 1998; ISSN 0263-8223; 88p;Emglish; Experimentaldchniques in the Analysis of Composite Structures,
Sep.1997, PaisleyuK
Contract(s)/Grant(s): F61708-97-8029
Report No.(s): AD-A361121; EOARD-CSP97-1005; No CopyrighviaiA CASI; A05, Hardcopy; AO1, Microfiche

These proceedings are a record of the International Workshop on Experimental Techniques in the Analysis of Composite
Structuredheld at the University dPaisley Scotland in September 1997. This workshop was jointly sponsored by the University
of Paisley and th&)S Air Force European @ée of Aerospace Research & Development (EOARD). The development of future
military and civilian aerospace systems depends on new breakthiawagthsanced materials. Composite structures have become
indispensabl¢o aerospace designers who continually seek lighter weight, better heat resistance and lower cost alteroatives to
ventionalmaterials. EOARD is proud to sponsmitting-edge workshops such as this one that directly contribute to fundamental
understandingf this vital material.
DTIC
Composite Structess; Thermal Resistance; Structural Analysis; Composite Materials; Goties

19990040398CSA Engineering, IncPalo Alto, CA USA
AeroservoelasticDesign with Distributed Smart Actuation Systemfor High Performance Aircraft, Jul. 1997 - Dec. 1998
Oz, Hayrani; Dec. 1998; 65p; In English; Prepared in cooperation with Ohio State Dept. of Aerospace Engineering, Colum
bus,Ohio.
Contract(s)/Grant(s): F33615-94-C-3200
Report No.(s): AD-A361224; ASIAC-TR-98-04; No Copyrightzall: CASI; A04, Hardcopy; A01, Microfiche

Thisreport describes theork done by the author to study the feasibility of shaping lifting surfaces via distributed smart actua
tion systems to achieve high performance flight configurations. In this report, the focus is on first obtaining and identifying optimal
distributed-parameter-contrefuivalent actuation profiles for desired flight maneuvers by a modal synthesis approach. Subse
quently,this distributed-parameter equivalent aeroservoelastic solution is to be implemented via a multitude of spatially-discrete
actuatordistributedthroughout the domain of the lifting surface. The selection of the number and distribution of discrete actuators
is to be based on optimal approximation solutions which use the optimal distributed-pametdrequivalent solution as a
guidingdesign. The insight to solutions are sought by considering the aeroservoelastic interactions among aerodynamics, struc
tural flexibility and control actuators from the perspective of work-gyerontrol powerand control loading requirements. The
aeroelastienodal formulation is presented in terms of real modatrices and modal-state variables. Real bi-orthonormality rela
tionshipsfor aeroelastic modes are given with respect to structural matrices. The solution for distributed-pacennetef an
aeroelastic systems developed by modal synthesis from modal-state-space control inputs. In pattieugobally power opti
mal Independent Modal-Space Control (IMSC) technique is used for maneuver (set-point) control of an aeroelastic system by a
modal-performance-outpaynthesis approach. Control power functionals for an aeroelastic system are defined for any actuation
profile and control design.
DTIC
Aeloelasticity; Distributed Parameter Systems; Lifting Bodies; Active ©bntr

199900404 14Aerospace Structures Information and Analysis CeWdght-Patterson AFB, OH USA

Design Studies of Intermediate Complexity Whgs

Apr. 1998; 27p; In English

Contract(s)/Grant(s): F33615-94-C-3200

Report No.(s): AD-A361258; ASIAC-TR-98-01; No Copyright;all: CASI; A03, Hardcopy; A01, Microfiche
Modern-dayaircraft employ in the design stage a multidisciplinary process which involves the integration of several disci

plinessuch as aerodynamics, structugigamics and controls. Structural optimization is performed to obtain minimum weight

for improved performance of the aircraft at minimum cosigi reduction can also be achieved by optimizing the structure to

meetflutter requirements and still be consistent with such requirements as strength aodsizants. Structural optimization

generallyinvolves definition of an objective function and a ektonstraints as functions of the design variables. The weight is

usuallythe objective function and the constraints are stresses, displacements, and aeroelastic instabilities such as flutter or diver

gencespeed.

DTIC

Wings; Aeodynamics; Aaxelasticity; Design Analysis



19990040715Naval Air Warfare CenterAircraft Div., Patuxent RiverMD USA
ACFD Applications to Predicting Store Trajectories
Cenko,A., Naval Air Warfare CentelUSA, Aircraft Weapon System Compatibility and Integration; April 1999, pp. 1-1 - 1-10;
In English; See also 19990040714; Copyriglaiv&d; Avail: CASI; A02, Hardcopy; A03, Microfiche

ACFD (Applied Computational Fluid Dynamics) is a tri-service project which has the purpesafying Computational
Fluid Dynamics (CFD) tools for use by the aircraft-store certificatigamizations. The project is part of thesT echnology
Developmentind Demonstration (TTD&D) program which is funded by thiéc®iof the Secretary of Defense (OSD) Central
Testand Evaluation Investment Program (CTEIP). During the past several years several CFD codes have been evaluated for their
ability to predict store loads in aircraft flowfields at transonic speeds. The paper presents the latest results of these evaluations
for store external carriage loads and trajectory predictions.
Author
Computational Fluid Dynamics; External Store Separation; Trajectory Optimization; Computerized Simulation; Applications
Programs(Computers)

19990040718British Aerospace Aircraft GroyMilitary Aircraft and Aerostructure$reston, UK
A Method of Predicting Weapon Ballistics Prior to Flight Trials using Existing 6 DoF Modelling Techniques
Miles, K., British Aerospace Aircraft Group, UK; Akroyd, G., British Aerospace Aircraft Group, UK; Aircrafipin System
Compatibilityand Integration; April 1999, pp. 6-1 - 6-8; In English; See also 19990040714; Copysae\\Wail: CASI; A02,
Hardcopy;A03, Microfiche

The process of design and clearance of a modern military aircraft can span decades with the evolution of the design, build,
testing and clearance phase leading to the final product. With the drive to shorten these timescales and reduce costs in order t
supplythe customer with aaircraft as early as possible, any reduction in this cycle time is advantageous. Although the tasks of
ballistic modelling and safe separation share a fundamental methodioidlggt they both deal witthe trajectory of a weapon
afterit has separated from its parent aircraft, they have until recently been treated as two totally separate tasks. This paper outlines
the benefits which can be accrued by using the safe separation models to provide trajectory data ahead of any flight trials. This
includes benefits from reductions in both the ground based modelling and flight trials areas, and outlines how this work can
improvethe accuracy of ballistic data supplied prior to any flight trials work and improve ground impact patterns.
Author
Ballistic Trajectories; External Star Separation; fjectory Analysis; Mathematical Models; Systems Integration

199900407 19Institute for Aerospace Resear€ttawa, Ontario Canada
Pressure Measuements on a F-18 Whg using PSP Echnique
Tang,F. C., Institute for Aerospace Research, Canada; Lee, B. H. K., Institute for Aerospace Research, CanadindiliigeF
for Aerospace Research, Canada; Yeung, A., Institute for Aerospace Research, Canada; Lafrance, R., Institute for Aerospace
Research, Canada; Aircraft Weapon System Compatibility and Integration; April 1999, pp. 7-1 - 7-14; In English; See also
199900407140riginal contains color illustrations; CopyrightWed; Avail: CASI; A03, Hardcopy; A03, Microfiche

Surfacepressure measurements on a$ifale model of the F-18 have been carried out at the Institute for Aerospace Research
1.5mx 1.5m Tisonic Blowdown Vihd Tunnel using the pressure sensitive paint technique. Model configurations included: (1)
cleanwing; (2) external fuel tanks with empty outboard pylons; and (3) external fuel tanks with two MK-83 and vertical ejection
racksonthe outboard pylons. In this investigation, pressure data on both the upper and lower wing surfaces as well as over the
storeswere obtained. The test was performed at a mean chord Reynolds number of 4 x 10(exp 6) and at Mach numbers ranging
from 0.6 to 0.95. The angle-of-attack of the model was set at 0 deg and 4 deg nowithd#ading and trailing edge flap angles
at0 deg. Detailed quantitative pressure distributions on the model wing surfaces were obtinedoBbaint surface conditions
andtemperature variations on the accuracy of the measurements were assessed and are discussed here. The images obtained us
the pressure sensitive paint technique also served as a very indicative flow visualization tool.
Author
PressuréMeasuement; Pessue Distribution; Body-Wig Configurations; Externalanks; Wihg-Fuselage Stass; Aeodynamic
Interference;Wing Tanks; Paints; Flow Mualization; Flow Measwment; WWhd Tunnel EBsts

19990040721Alenia AeronauticaTurin, Italy

Alenia Approach to the Aendynamic Integration of External Stores on Aircraft

Borsi, M., Alenia Aeronautica, Italy; Barbero, S., Alenia Aeronautica, Italy; Garigliet, E., Afmianautica, Italy; Pellandino,

P, Alenia Aeronautica, Italy; Aircraft Wapon System Compatibility and Integration; April 1999, pp. 9-1 - 9-12; In English; See
als019990040714; Original contains color illustrations; Copyrightwatd; Avail: CASI; A03, Hardcopy; A03, Microfiche



The analysisof the store separation trajectories, finalised to the definition of safe release envelopes, is one of the most impor
tanttasks to overcome in the aerodynamic design area for the integration of external stores on a combatitirtheftp&ger
Alenia presents the methodologies used in this activity outlining the recent progress obtained with the availability of new advanced
tools (Hardware and Software) in the field of CAD and digital image processing.
Author
AerodynamidConfigurations; External Stes; External Star Separation; Systems Integration; Computerized Simulation; Bal
listic Trajectories

19990041081INASA Ames Research Centdfoffett Field, CA USA
Reconstruction of a Three-Dimensional, Tansonic Rotor Flowfield from Holographic Interferograms
Yu, Yung H., NASA Ames Research Center, USA; Kittleson, John K., NASA Ames Research Center, USA; AIAA Journal;
February 1987; Volume 25, No. 2, pp. 300-305; In English; 23rd; Aerospace Sciences, 14-17 Jan. 1985, Reno, NV, USA,;
Sponsoredby American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 85-0370; Copyrightyal: Issuing Activity Hardcopy, Microfiche

Holographicinterferometry and computassisted tomography (TAare used to determine the transonic velocity field of
amodel rotor blade in hoveA pulsed ruby laser recorded 40 interferograms with a 2-ft-diam field of view near the model rotor
bladetip operating of a tip Mach number of 0.90. After digitizing the interferograms and extracting fringe-order functions, the
dateare transferred to a GAcode. The CA code, based on the filtered back-projection technique. then calculates the perturbation
velocity in several planes above the blade surface. The values from the holography-CAT method compare favorably with pre-
viously obtained numerical computations near the blade tipr@$dts demonstrate the technigueodtential for three-dimen
sional transonic rotor now studies.
Author
\klocity Distribution; Tansonic Speed; Holographic Interfanetry; Thee Dimensional Models; Rotors; Flow Distribution

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19990039089RAND Corp, Santa Monica, CA USA
Analyzing the Effects of Airfield Resouices on Airlift Capacity
Stucker James PWilliams, Laura M.; Jan. 1999; 92p; In English
Contract(s)/Grant(s): DASW01-95-C-0059
ReportNo.(s): AD-A361431; RAND/DB-230-OSD; No Copyrightyail: Issuing Activity (Defensedchnical InformatiorCen
ter (DTIC)), Microfiche

Airlift capacity-the number of passengers and the number of tons of cargo that can be delivered to a specific location in a
specific period of time-depends on the characteristics of (a) the cargoes to be delivered, (b) the airfields and the routes linking
the caigo originations with the cgo destinations, (c) the ground resources at the airfields supporting the air assets, and (d) the
air assets-i.e., the aircraft and the aircrews flying thostes. The major mobility studies performed by and for thie€df the
Secretaryf Defense (OSD) ithe 1980s focused on the gaes, the routes, and the air assets. In the 1990s the focus was expanded
to include at least limited consideration of the en route, off-load, and recovery airfields. The air-mobility model of choice has
becomeMASS (Mobility Analysis Support System), adarscale simulation created and operated by the Air BoféeMobility
Command AMC). Ground resources are not modeled but are input as constraints to the airlift model. More recently a series of
developmentsas led to the creation of NRMO (the Naval Postgraduate School/RAND Mobility Optimizatiomje-@taie lin
ear-programmingnodel of military airlift, and ACE (Airfield Capacity Estimator), a relativhigh- resolution model of airfield
resources and operations. This study demonstrates the combined use of the ACE and NRMO models to improve and facilitate the
analysisof the efects of airfield resources on airlift performance.
DTIC
Airports; Loads (Foces); Cago; Passengers

19990040172Dayton Univ Research InstStructural Integrity Diy OH USA

Statistical Loads Data for MD-82/83 Aircraft in Commercial Operations Final Report
Skinn, Donald; ipps, Daniel O.; RustenbgrJohn; Feb. 1999; 80p; In English
Contract(s)/Grant(s):AA-96-G-020



Report No.(s): AD-A361459; UDR-TR-98-00077; DOT/FAA/AR-98/65; No Copyright; Avail: CASI; A05, Hardcopy; A01,
Microfiche

The University of Dayton is supporting Federalidtion Administration (RA) research on thetructural integrity require
mentsfor the US commercial transport aircraft fleet. The primary objective of this research is to supp&# tiebbrne Data
Monitoring SystemdResearch Program by developing new and improved methods and criteria for processing and pregenting lar
commerciakransport aircraft flight and ground loads usage data. The scaptfies performed involved (I) defining the ser
vice related factors which fefct the operational life of commercaircraft; (2) designing anfgfient software system to reduce,
store,and process lge quantities of optical quick access recorder data; and (3) providing processed data in formats that will enable
the FAA to reassess existing certification criteria. Equally important, these new data will also enable the FAA, the aircraft
manufacturersand the airlines to better understamtl control those factors which influence the structural integrity of commer
cial transport aircraft. Presented herein are analyses and statistical summaries of data collected from 3987 flights representing
7120flight hours of six typical MD-82/83 aircraft during operational usage recordadshngle airline. The data include statistical
information on accelerations, speeds, altitudes, flight duration and distance, gross weights, speed brake/spoiler cycles, thrust
reverserusage, and gust velocities encountered.
DTIC
CommercialAircraft; Information Retrieval; iansport Aicraft; Statistical Analysis; Resedr; Data Systems; Loads (F&s);
GroundTests; Dynamic Structural Analysis

19990040399Army Safety CentefFort RuckerAL USA
FLIGHTF AX: Army A viation Risk-Management Information. March 1999,\6lume 27, Number 3
Mar. 1999; 12p; In English
Report No.(s): AD-A361225; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche
This periodical deals with all aspeai§ Army Aviation. Topics dealt with are Accountabiljtizeadership, fining, System
Safety,Design Deficiencyand Accident Briefs.
DTIC
Management Information Systems; Information Management; Safety Factors

19990040401Federal Aviation AdministratiqrOffice of Aviation Medicine, Vdshington, DC USA
A Survey of Pilots on the Dissemination of Safety InformationFinal Report
Rakovan Lori; Wiggins, MarkW.; Jensen, Richard S.; Hunt®avid R.; Mar1999; 70p; In English; Prepared in collaboration
with Ohio State UniversityColumbus, Ohio and the University o¥fern SydneysSydney Australia.
Report No.(s): AD-A361233; DOTAA/AM-99/7; No Copyright; Avail: CASI; A04, Hardcopy; AO1, Microfiche

A survey was conducted to obtain information from the pilot population on erections of safety-related training currently being
offered, its usefulness, and the process through which it might be better disseminated to the general aviation population. The ques
tionnaireassessed use of safety information, safety awareness, computer/video use, pilot self-assessment of, pierficiency
graphic information, and stressful experiences. In addition, four open-ended questions were included to allow pilots to freely
expresghemselves on a variety of safety issues. The questionnaire was sent to 6,000 pilots (approximately 2,000 each to private,
commercialand airline transport) selected randomly from the pilot population. Responses were received from 1,822 (30.4% of
thesample). of the respondents, 31.3% were private pilots, 34.2% were commercial pilots, and 34.5% were airline transport pilots.
The frequency of response to all questionnaire items for the three certificate categories are provided, plus analesgrobdse
of pilots in a taget group consisting of all private pilots and those commercial pilots who had not flown for hire. Analyses also
comparedahe responses of: (1) seminar attendees versus non-attendees, and (2) pilots who had been in accidents versus those wh
hadnot. Recommendations to improve the attendance of pilosfasponsored safety seminars are given.
DTIC
Information Dissemination; Adraft Safety; General\Aation Aircraft; Air Transportation

19990040865National Center for Atmospheric ResearBbulder CO USA
Developmentof a Method to Test Holdover Times of Deicing and Anti-Icing Fluids in aCold Room Using Atrtificially Gen-
erated Snow Final Report
Rasmussen, R. M.; Knight, C.; Hills, A.; Jan. 1999; 28p; In English
Report No.(s): PB99-129967; No Copyrightjal: CASI; A03, Hardcopy; A01, Microfiche
A new method to test deicing fluids under laboratory conditions has been successfully demonbtsateethod generates
artificial snow by grinding an ice cofed into a horizontal oriented rotating drill bit. The system is capable of producing snowfall
ratesfrom 5 to 50 gm/sq dm/hour over the area of a 30- x 50-cm frosticator plate. Since the snowfall rate can be accurately con



trolled, other variables such as temperature and fluid type can be varied indepeindemtér to determine the dependence of

failure time on each of the variables separat€he current version of the system produces fatiunes shorter than outdoor and
indoortest results of the same fluid type under similar conditiBrediminary analysis suggests that this may be due to the continu
ousnature of the snow generation method used in the current system compared to the intermittent snow application techniques
used in previous tests.

NTIS

Deicers; Antiicing Additives; Lowemperatue Envionments; &chnology Assessment; Laboratories

19990040937Goodrich (B. B Co, Akron, OH USA
Flight Tests of Ice Detection System
Janssens, Leo G., Goodrich (B. F.) Co., USA; The Society of Experimental Test Pilots Technical Publication; 1998; ISSN
0742-1508pp. 5-26; In English; 14th, 15-16 A998, Alexandria, X, USA; Sponsored by Society of ExperimentabTPilots,
USA; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

Eversince Jimmy Doolittle pioneered the concept of "blind flying”, structural icing has been a major concern during instru
mentflying. Each yearmany aircraft accidents are attributed to icing in low visibifitgyezing weatheMostoften, the evidence
is destroyed along with the aircraft by the ground impact as a result of ice. Consequently, statistics showing ice as the primary
cause of a specific accident are hard to assimilate. However an Aircraft Owners and\Bdotiation (AOR) study of light
aircraftaccidents for 1994 showed that in 53 total IFR accidents, eight (I 5%) included ice as &ifgitt@ingle and multi-engine
aircraftare the class of aircraft most involved in icing accidents because of their low speed, low altitude envelope where most of
theice producing clouds arc formed. The BFGoodrich Company has recently certified a low cost, low electrical power required
ice detection system, called the SMARTboot System*, that is suitable for light aircraft. In the future, the system is intended to
be adapted to commuter aircraft. The high performance, single engine Piper Malibu was selected for the SMARTboot System
flight test task because of its capability to operate in the light plane, low altitude, low speed environment, and in the high altitude
environmentThe Malibu is pressurized and Federaladion Administration (RA) certified to 25,000 feet. The Malibu &so
oneof a few single engine aircraft that i84& approved for flight into knowricing conditions. This paper describes the SMAR
boot System components developmenitial ground testing of the system in the BFGoodrich IcingdMunnel (IWT), and the
resultsof the flight tests in the Piper Malibu based at Akron, Ohio. Correlation of the results of the ground IWT and over Il 0 hours
of actual flight tests, mostly in icing conditions, is also presented. The datdlifybtriests proved that the SMARoot System
performedits intended function to improve the safety giarduring flight in icing conditions.
Author
Ice Formation; Flight €sts; Detection; Flight Conditions; Eezing; Gound Ests; Safety; Ice Clouds

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19990039166University Coll. of Wales Dept. of PhysicsAberystwyth UK
TEC Measurements for GPS Comparisons and lonosphericomography Final Report
Kersley,Leonard, University Coll. of es, UK; Pryse, S. E., University Coll. ofdWs, UK; Lunt, N., University Coll. of @les,
UK; Jones, D. G., University Coll. of &kes, UK; Valker, I. K., University Coll. of Vidles, UK; Jan. 1999; 85p; In English
Contract(s)/Grant(s): F61708-97-W0129
Report No.(s): AD-A36128; EOARD-SPC-97-4043; No Copyrightyadil: CASI; A05, Hardcopy; A01, Microfiche

This report results from a contract tasking University @fi&g as follows: The contractor will investigate viadidity of the
SCOREanalysis processes for the determination of Global Positioning System (GRBISI&ctron Content (TEC), and also the
contributionof the protonospheric section of the path of the propagation error budget.
DTIC
Global Positioning Systempimography; Earth lonospher



05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19990040173Military Academy Operations Research Centékest Point, NY USA
Optimal Mix of Army A viation Assets
Shupenus, Jon L.; Armstrong, James; Oct. 1998; 68p; In English
Report No.(s): AD-A361461; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche
The Army plan for future heaw division atad helicopte battalion arganizatio calls for a $milar organizatian to that which
exitstoday three dtad companie @nsistirg o three £ou helicoptes and five atad helicoptes each, fa a pbtd of nine souts
and15 atad helicoptes per battalion The <ou to atad helicopterratio hes keen fairly Consistehover the lag thirty years With
thecurrert fielding of AH-64D Longbav Apacte and developmenof RAH-6 Comancle helicoptersit seens worthwhile © evalu-
atethe rumbe and types d helicoptes thatshould be @signel to the dtadk helicopte battalion This rojed investigatd the pre-
dicted combat effectiveness of a variety of attack helicopter battalion force structures. Both the AH-64D and theRAH-66 were
investigatedn scou atad roles d three a five relicoptes per platoon with a bcus an aurvivability, lethality and detection capabili-
ties.The analyss mntaind in this echnicérepot uses experimentadesign multiple senariosmultiple replicatiors and confidence
intervak © robusty investigag varioushattaliondesigrs in an atemg to determire the beg attadk helicopte battalian force gructure
to med the cemand d the Force XXI and Army After Next This projed requirel analyss d each o 16 design points in three high
resolutions scenarios. These scenarios were developed in Janus 6.0 and an associated database was edited and refined to cr
advancedehicles and arcraft which might be expectel for a 2010 comba engagementA full 294 factorid desigh o experiments,
plusa lae @se resulte in ventee designpoints requiring evaluation Ten replicatiors d each design point in each scenarig dong
with a nore cetailed refinemen of two missions required over 600 combd smulation runs Analyss d outpu data reveale that
Army developmetplans for future dtadk helicopte battalion force gructures am to be an track 14.
DTIC
Systems Engineering; Effectiveness; Operations Research; Military Helicopters; Attack Aircraft; Experiment Design; Armed
Forces;Factorial Design

19990040186Military Academy Operations Research Centdkest Point, NY USA
1998 Army After Next Unmanned Aerial \kehicle Studies
Sullivan, James.FJr; Brouillette, Gregory; Joles, Jefy K.; Jul. 1998; 62p; In English
Report No.(s): AD-A36106; MA/ORC-TR-98-X; No Copyright; ¥ail: CASI; A04, Hardcopy; A01, Microfiche

Therehas been growing recognition within the senior leadership of the Army thét &k& an emeging technology which
mayplay a critical role in the Army After Next. The CSA directed ArAfier Next (AAN) efort to frame issues vital to the devel
opmentof the US Army after about 2025 and to provide those issues to senior Army leadership in a format suitable to integration
into TRADOC Combat Development programs. The Army After Next Directorate and the DireGlRAG Leavenworth ini
tially requested USMA to analyze a proposed notional UAV force structure and provide recommendations and alternatives. to
date,USMA has been involved with thedtical Wargames, conferences, Rrogress Reviews, has conducted some initial model
ing which has resulted ia UAY/ requirements analysis focused on the Battle Element, and has presented a final briefing to the
Directorsof the AAN, TRAC Leavenworth, and the Battle Lab Integratienhihology and Concepts Directorates. Some potential
key insights concerning the contribution of future Unmanned Aegaidles (UA/s) systems have been brought to light.
DTIC
Remotely Pilotedahicles; Pilotless Aaraft

19990040650American Inst. of Aeronautics and AstronautiReston, X USA
Wings: AIAA/Cessna/Student Design/Build/Fly Competition, Vithita, Kansas Final Report 1 Apr. - 31 Dec. 1998
Page, Gregory; Bovias, Chris; Selig, Michael; Paczula, Robert; Jan. 17, 1998; 778p; In English
Contract(s)/Grant(s): N0O0014-98-1-0493
Report No.(s): AD-A361001; No Copyrightyail: CASI; A99, Hardcopy; A10, Microfiche

This report is made up of the combined reports of 17 separate teams of students who entered the 1998 Design, Build & Fly
Competition.The objective®f the Design. Build & Fly Competition were to have students teams design, build and fly unmanned
remotecontrol electric aircraft designed for maximum range on a limited ba#&efly of f” took place on the \&stport Airport
nearWichita, KS. in April 1998. Wners of the contest: 1st place. University of Southern California; 2xasTA&M University;



3rd, Syracuse Universitylhe DesignBuild & Fly Competition was supported by Cessna thigec®bf Naval Research and the
AIAA Foundation.

DTIC

Aircraft Design; Cessna Airaft; Pilotless Aicraft; Remote Contd

1999004071 7Naval Air Systems Commanéddvanced Aerodynamics BrandPatuxent , MD USA
F/A-18C Store Carriage Loads Pediction and Mutual Interfer ence Aendynamics
Kern, S. B., Naval Air Systems Command, USA, FindlayB., Naval Air Systems Command, USA; Aircrafespon System
Compatibilityand Integration; April 1999, pp. 5-1 - 5-7; In English; See also 19990040714; Original contains color illustrations;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

A computational aerodynamics study of the integration of a variant of the Joint Direct Attack M(ititidv) store onto
the F/A-18C aircraft was performed. Computational forces and moments, derived from hybrid EulerBtiakésr solutions, cer
relatedfairly well with available wind tunnel test data across a wide angle-of-attack range at both transonic and streersonic
streamflow conditions. Theeomputational results were analyzed to explore the aerodynamic influence of the store on an adjacent
fuel tank, and the aircraft wing and fuselage. The addition of the JDAM caused a 16% reduction in the outboard yawing moment
of the 330 gallon tank. The presence ofgtare had nearly nofett on the forward 30% of wing; howeyénere were significant
effectson both the upper and lower surfaces offreg aft of mid-chord. The influence of the store was so pervasive that it was
detectablas far forward as the canopy and as far aft as the empennage.
Author
F-18 Aircraft; Computational Fluid Dynamics; Aedynamic Interfeence; External SterSeparation; \g-Fuselage Stes

19990040724Naval Air Warfare CenterAircraft Division, Patuxent RivetMD USA
The USA Navys’s Integrated Approach to Stoe Separation Analysis
TavernaFrank, Naval Air VdrfareCenter USA; Cenko, Alex, Naval Air \&Wtfare CentelUSA; Aircraft Weapon System Compat
ibility and Integration; April 1999, pp. 13-1 - 13-8; In English; See also 19990040714; Copyright Waived; Avail: CASI; A02,
Hardcopy;A03, Microfiche

The current USA Navy approach to store separation analysis employs a combination of wind tunnédlitgstiegting,
and computational aerodynamic analysis. This Integrated Test and Evaluation approach ensures safe separation of stores in
timely and cost effective manner. This approach has evolved over the past decade and is unique because it is performed by a
Integrated Product Team (IPT) which belongs to one, physically co-located organization. During the past several years this
approachhas been responsible for providing considerable time and cost savings to many programs, including the F-18C/JDAM,
F-14/GBU-24 F-18C/JSOWand DC-130/BQM-74 programs. This approach is presently being applied to the F/A-18E/F aircraft/
storeintegration program to both reduce the program cost and ensure the success of the program.
Author
Aerodynamic Characteristics; External SeoBeparation; Design Analysis; Systems Integration; Systems Compatibility; Com
puterized Simulation; Flightébts

19990040725Naval Air Systems CommanBatuxent , MD USA
F/IA-18E/F Trajectory Impr ovement Study
Chaddockpale R., Naval Air Systems Command, USA; Aircraiaidon System Compatibility and Integration; April 1999, pp.
14-1- 14-12; In English; See also 19990040714; Copyrighitéd; Avail: CASI; A03, Hardcopy; A03, Microfiche

Theoriginal F/A-18E/F configuration based on preliminary analysis predicted the existence of a major store separation prob
lem due to a more adverse flowfield than the F/A-18C/D aircraft. Several reasons contribute to the problem which include a wider
fuselagelarger wing area and thicker wing, new inlet design with more inlet spillage, and an additional pylon station on each wing.
Thewing pylon stations were left at there original locations relative to the aircraft centerline. After extensive weapons separation
testing and trajectory analysis in the AEDC 16T transonic wind tunnel, it was projected that the current aircraft configdration
a major separation problem and would not meet the E/F releagettéswh specification requirements. Therefore, a major trajec
tory improvement study was undertaken to improve the release and jettison operational envelopes.
Author
Aircraft Configurations; Tajectory Analysis; Ballistic fajectories; Jettisoning; Wig-Fuselage Stes; External Sta Separa
tion; F-18 Aircraft; Flight Tests; Vihd Tunnel EBsts



19990040727Naval Air Systems CommanBatuxent , MD USA
Weapon Systems Integration in Existing Aicraft
Reiber,Carl, Naval AirSystems Command, USA; Aircraftédpon System Compatibility and Integration; April 1999, pp. 16-1
- 16-6; In English; See also 19990040714; Copyrighivad; Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper addresses the primary factors that allow the acquisition process to purchase an effective retrofit kit that meets
evolvingU.S. Navys P-3 Fleet requirements, using my personal experiences in the weapon systems integration and modifcation
of existing P-3C aircraft. Thegactors are analogous to any aircraft modification encompassing weapons integration. Contribut
ing factors include procurement policies, analog versus digital interfaces, man-machine interface, and testing. The pros and cons
associateavith the use of non-militargtandards, COTS, or NDI in a costeetive way will also be exemplifed using the P-3C
Updatelll Block Modification Upgrade Program (BMUP) that the U.S. NaWwaritime Surveillance Aircraft Program fixfe
is executing.
Author
P-3 Aircraft; Weapon Systems; Systems Integration; Systems Compatibility; PerfornestseSlystems Simulation; Mathemati
cal Models

19990040728Army Aviation and Missile Commandviation Research, Development, and Engineering CaRégtstone Arse
nal, AL USA
Rotary Wing Stores Integration (RWVSI) Process
Obermark,J., Army Aviation and Missile Command, USA; Johnson, M., Arnyadion and Missile Command, USA; Aircraft
WeaponSystem Compatibility and Integration; April 1999, pp. 18-1 - 18-6; In English; See also 19990040714; Comjiright W
Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper gives an overview of the Rotaryng/Stores Integration §RSI) process which has been developed to improve
the current process of weapons integration with helicopters in the area of separation analysis. Several tools have been developec
to implement this process. Their function and position within the process will be covered. Some background into the eurrent pro
cessis provided. The current process is used to define the goals and requirements of the improved process. These requirement
suggesthe tools which are developed to implement the new process. The resultant tools are explained, along with their position
andfunction within the new process. The verification and validation process of the tebtsiis. The results and improvements
which result from the new process are explained. Fingily resultant process is analyzed to suggest improvements and tools for
thefuture process.
Author
RotaryWng Aircraft; ExternalStoe Separation; \@apon Systems; Systems Integration; Systems Compatibility; Computerized
Simulation;Systems Engineering; ApplicationsBrams (Computers); Mathematical Models

19990040729Deutsche Forschungsanstalt fuer Luft- und Raumfatst. fuer FlugmechanjBrunswick, Germany
Helicopter/Weapon System Integration: An Overview and Synopsis of AGARD LS 209
Gmelin,Bernd L., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Airegiovsystem Compatibility and
Integration;April 1999, pp. 19-1 - 19-10; In English; See also 19990040714; Copyrigiredy Avail: CASI; A02, Hardcopy;
A03, Microfiche

The helicopter is fast approachirghalf century of service as a weapon system. From humble beginnings afteNaf
II, largely in the roles of observation platforms and search and rescue vehicles, rotorcraftdizee to a principal in the modern
battlescenario. In the war at sea, the helicopter forms an integral part of a task force capable of launching dérsstaterg
at surface and subsurfacegdats. In the airlantattle, technology has made the helicopter into a tank,Kilep transport and
night observation platform. Finallyn the mosunlikely arena, aito-air combat, modern weaponry has shown the helicopter to
be effective against even high performance tactical aircraft. Under ideal circumstaneashelicopter design is being directed
towardscertain weapon capabilities, making the weapon integration discgplmature part of the design process. Howeter
rapidpace of weapons development often leads to airframe modification programs and weapons kits make high-technology weap
onssubsystems a part of older aircraft. In such cases, the system integfatisrnigsometimes reduced to "cut-and-try”. At best,
suchan approach may be ifiefent at worst it may be unsafe. The AGARD Fliglghictle integration Panel and tB®nsultant
andExchange Programme decided to set up in 1997 the Lecture Series 209 on Helieaypen/Bystem Integration. The Lecture
Series considered the problems of integrating externally mounted weapons on helicopters with the focus on aeromechanical, struc
tural and operational issues. New aspects in the field of helicopter/weapon system integration were addressedeanglsigisig
wasplaced on the lessons learned from recent experiences in actual development programs. Case histories of weapons integratiol



onthe AH-64 Apache, the RAM-66 Comanche, the EH-101, anditfez Were presented auliscussed. This paper is intended

to give an overview of the material provided in the lectures and to draw some essential conclusions from the discussions.
Author

Military Helicopters; Weapon Systems; Weapons Development; Systems Integration; Systems Compatibility; Aircraft
Configurations

19990040730Naval Air Warfare CenterAirframe, Ordnance, and Propulsion Di@hina Lake, CA USA
Applications of Modern Multidisciplinary Appr oaches to the Integration of Véapons on Aicraft
Jeter,Edward L., Naval Air Virfare CentelUSA, Aircraft Weapon System Compatibility and Integration; April 1999, pp. 20-1
- 20-14; In English; See also 19990040714; Copyrighivéd; Avail: CASI; A03, Hardcopy; A03, Microfiche

Moderncomputational methods are used extensively in the weapon integration process. These methods include, but are not
limited to, computational fluid dynamics (CFD), three-dimensional solids modeling, finite element methods, linear and nonlinear
structuralmechanics, and multi-body dynamic systems analysis. While CFD methods are commonly used for aerodynamic pre
dictions, the magnitude of numerical calculations associated with them often precludes their integration into multidisciplinary
designenvironments. On thaether hand, modern aerodynamic analysis procedures based on subsonic and supersonic panel meth
ods are appropriate and have been incorporated into these environments. These procedures are called "engineering methods,” ar
theyhave been combined with structural analyses, design, flight tests, and dynamic simulation to evaluate weapon/aireraft integra
tion issues. An overview of this process is described and examples from actual weapons integration efforts are discussed. It is
shownthat these modern engineering methods are accuratffiaieht, and can be utilized to complement procedures employed
for weapons integration. Conclusions, lessons learned, and recommendations forffutsrarefemphasized.
Author
Aircraft Configurations; Weapon Systems; Systems Integration; Systems Compatibility; Design Analysis; Multidisciplinary
DesignOptimization; Applications Pigrams (Computers)

19990040733DaimlerBenz Aerospace A.GMilitary Aircraft Div., Munich, Germany
Structural Deformation: A New Challenge to the Accuracy of Separation Codes
DeslandesR., DaimlerBenz Aerospace A.G., Germany; AircrafedponSystem Compatibility and Integration; April 1999, pp.
23-1- 23-10; In English; See also 19990040714; Original contains color illustrations; Copyayed\Avail: CASI; A02, Hard
copy; A03, Microfiche

In general, the state of the art analysis of the separation behaviour of an external starealtsdat the éécts of local
structuraldeformations of the carriage devices and launch equipment. Such deformations may be caused by steady/unsteady iner
tia and aerodynamic loads. The order of magnitude of such deformations ranges between tenths of degadesaipfteeveral
units. If neglected within the prediction of separation behaviour, a consecutive flight test result normally comes up with a bad
evidenceThe intention of this paper te demonstrate such adversteefs which are typical for fighter aircraft carrying external
stores. A way ahead will indicate how to overcome these problems by implementingatuaratelymeasured initial conditions
into the postflight separation analysis. Thereby store trajectories computed with conventionally gathered initial conditions will
be shown in comparison with conditions derived from inflight deformation measurements in order to underline the relevance of
suchcorrections with respect to separation autopilot design and with respect to the clearance work.
Author
External Stores; External Store Separation; Fighter Aircraft; Elastic Deformation; Structural Analysis; Trajectory Analysis;
Computerized@imulation; Applications Prgrams (Computers)

19990040735Matra BAe DynamicsVelizy-Villacoublay France
The Role of the Missileer in the Integration of a &ctical Missile to an Aircraft: The Example of Program 2000-5 Le Role
du Missilier dans une Integration d’un Missile dctique a un Aeronef: Exemple du Programme 2000-5
Boischot,M., Matra BAe Dynamics, France; Aircraftépon System Compatibility and Integration; April 1999, pp. 25-1 - 25-6;
In French; See also 19990040714; Copyrighiwad; Avail: CASI; A02, Hardcopy; A03, Microfiche

The complexity of modern armamesystems, from the point of view of missiles requires an entire program for the adaptation
of a missile to an aircraft, the increasing costs, and tlcalla separation of missile development. The Matra BAe Dynamics
organizatiorhas generated a program of integration with a distinct team which is occupied with the development of néssiles. W
will see that to properly conduct such a program, the early participation wiishigeer is necessary in the studies of the employ
mentconcept because he provides his knowledge of the missile and his experience with previous adaptations.
Transl. by CASI
Fighter Aircraft; Missile Systems; Systems Integration
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19990040772NASA Langley Research Centétampton, YA USA
Overview of Sensitivity Analysis and Shape Optimization for Complex Aexdynamic Configurations
NewmanJames C., lll, Mississippi State UniSA; Taylor, Arthur C., lll, Old Dominion Uniy, USA; Barnwell, Richard W
Virginia Univ,, USA; Newman, Perry A., NASA Langley Research Cett&A; Hou, Gene J.-WWOId DominionUniv., USA;
Journalof Aircraft; January-February 1999pMme 36, No. 1, pp. 87-96; In English
Contract(s)/Grant(s): NG%1247; NAG1-1265; Copyright;\Ail: Issuing Activity Hardcopy, Microfiche

This paper presents a brief overview of some of the more recent advances in steady aerodynamic shape-design sensitivity
analysisand optimization, based on advanced computational fluid dyn#@#d3). The focus here is on those methods particu
larly well-suited to the study of geometrically complex configurations and their potentially complex associated flow physics.
Whennonlinear state equations are considered in the optimizatimess, dffculties are found in the application of sensitivity
analysis. Some techniques for circumventing such difficulties are currently being explored and are included here. Attention is
directedto methods that utilize automaticféifentiation to obtain aerodynamic sensitivity derivatives for both complex cenfigu
rationsand complex flow physics.avious examples of shape-design sensitivity analysis for unstructured-grid CFD algorithms
aredemonstrated for dédrent formulations of the sensitivity equations. Findhg use of advanced, unstructured-grid CFDs in
multidisciplinaryanalyses and multidisciplinary sensitivity analyses within future optimization processes is recomanended
encouraged.
Author
Researh; Sensitivity; Shapes; Optimization; Adynamic Configurations; Design Analysis

19990040796Geological SurveyDenver CO USA

Unmanned Airborne Vehicle (UAV): Flight testing and evaluation of two-channel E-field Very Low Frequency (VLF)

instrument

Dec.31, 1998; 9p; In English

ReportNo.(s): DE99-00103; DOE/OR/22398-T1; No Copyrightyail: Departmentf Enegy Information Bridge, Microfiche
Using VLF frequencies, transmitted by the Nawyletwork, for airborne remote sensing of ¢laeths electrical, magnetic

characteristicsvas first considered by the USA Geological Survey (USGS) around the mid 1970s. In the mid 1990s, the Branch

of Geophysics designed and developed a two-channel E-field ground portable VLF system. The system was Staitetsing

the-artcircuit components and new concepts in circuit architecture. Small size, light weight, low garability, and reliability

werekey considerations in the design of the instrument. The primary purpose of the instrumiemtostscting VLF data during

groundsurveys over small grid areas.

NTIS

Measuring Instruments; Flightests; Evaluation; Data Acquisition; Pilotless éiaft

19990040890Defence Science ane&dhnology Oganisation Maritime Platforms Diy Melbourne, Australia
Residual Stress Measuements and Boeing Wdge Durability Data for the Proposed 470 Bulkhead Bonded Repair
Olsson-Jacques, Christina, Defence Science enlnblogy Oganisation, Australia; November 1998; In English
Report No.(s): DSTO-TN-0178; DODA-AR-010-675; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime
Researchab., PO Box 4331, Melbournejctbria 3001, Australia), Hardcopilicrofiche

Fatigue cracking problems hawecurred in the F/A-18 470.5 bulkhead during initial full scale testing. The surface of this
bulkhead is shot-peened to introduce compressive residual stress to increase the fatigue life of the component as part of the
manufacturing and maintenance program. The Aeronautical and Maritime Research Laboratory (AMRL) is investigating the
effectof applying a composite patch to reducedhiBcal strains in the crotch area. Boeing wedge durability tests were used to
definethe most suitable metpteparation procedure to apply a durable patch to a shotpeened aluminum alloy surface. The x-ray
diffraction technique was used to assess any reduction in the beneficial shot-peened residual stress aftbrayiooand heat
treatmenstages in the preparation procedure. It was found that the abrasion and heat treatment processes used to achieve the mo
durablesurface treatment for bonding did ignificantly reduce the beneficial compressive surface stresses induced by the shot-
peeningprocess.
Author
Residual Sass; Stess Measwment; Durability; Fatigue Life; Alges
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199900410980Ild Dominion Univ, Aerospace Engineering Dep¥lorfolk, VA USA

Effect of Reduced Fequency on Super Maneuver Delta \ivig

Abdelhamid,YahiaA., Old Dominion Univ, USA; Kandil, Osama A., Old Dominion Unj\USA; 1998; In English; 36th; Aero

spaceSciences, 12-15 Jan. 1998, Reno, N8A

Contract(s)/Grant(s): NAG1-648

Report No.(s): AIAA Paper 98-0415; Copyrightyal: Issuing Activity Hardcopy, Microfiche
Theunsteadythree-dimensionaReynold aseragel Navier Stokes equatiors (NS) are used to smulate and gudy the flow

responseround a cetlta wing undergoirg a ptch-up motion up to 90 degres anplitude The governirg equatiors ae lved

time-accuratelysingthe yowind. Roe flux-difference glitting, finite volume £heme The grimary modd unde consideration

consistof a 76 degree svept, sharp-edgd delta wing of zero thickness The Reynolds rumbe and Mach numbe are 045 X

10(exp6) and .03 respectivelyThe wing is forced to pitch-up throuch a anmp function,using a wide range o reducel frequency

to provide a gpod understandig o reducel frequeng effect on high amplitude pgtch maneuversThree reducel frequeng val-

uesof .0834 0.134 and 0.04, are wsed in this sudy. The omputeal resuls ae mwmparel with each ather as well as the eisting

experimentabtata.

Author

DeltaWngs; NavierStokes Equation; Reynolds Number; Pitch (Inclination); Ramp Functions; Foliten¢ Method; Computa

tional Fluid Dynamics; Baldwin-Lomaxufbulence Model; Grid Generation (Mathematics)

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19990040723Naval Air Warfare CenterAircraft Div., Patuxent RivefMD USA
Development, Est and Integration of the AGM-114 Hellfire Missile System and FLIR/Laser on the H-60 Airaft
RobertsD., Naval Air Warfare CenteftUSA,; Capezzuto, R., Naval Air &fare CentelUSA; AircraftWeapon System Compati
bility and Integration; April 1999, pp. 12-1 - 12-12; In English; See also 19990040714; Copyaigetdy\vail: CASI; A03,
Hardcopy;A03, Microfiche

TheHellfire Missile System (HMS) and a nose mounted FLIR with laser designator system were selected as integration candi
dateson H-60 derivatives based on a new fleet weapons requirement. Navahdar&\Center Aircraft Division (NWCAD)
PatuxenRiver conducted ground and flight tests to structurally qualify the HMS and $3idfems and evaluate their integration
into the H-60 airframe. Three ground firings and 45 hours of flight test (including six missile firings and eight launcher jettisons)
wereconducted in 1995 during the technical feasibility phase and 60 test flight hours were flown in 1997 during the system integra
tion phase. In-flight jettison anahissile firing test planning utilized a six degree-of-freedom simulation to develop the minimum
numberof test points to clear the desired envelope while managing gsking demonstrated the successful structural integration
of the HMS and FLIR systems. Testing then proceeded with integration of the functional FLIR and HMS. The integration test
programfired 6 missiles at fixed and movinggats, under day and night conditions over land water using the FLIR/LASER
for tracking and autonomous designation. Integradievelopment and testing utilized specialized U.S. Army Hellfire instrumen
tationas well as the Laser Designatoe&pons System Simulator (LDWSS) modeling tool. LDWSS was used to simulate launch
conditionsand engagement scenarios, predict missile launch transients and trajectories, and identify launch constraint and laser
self-designatiorssues. The simulation tools and test methods employed minimized test flights and required assets, resulting in
an efficient certification of this weapon system for fleet use.
Author
H-60 Helicopter; Missile Systems; Systems Integration; Weapons Delivery; Flight Tests; Ballistic Trajectories; Ground Tests;
Systemg&ompatibility; Computerized Simulation; External $t@&eparation
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07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors,; and onboard auxiliary
power plants for aircraft.

19990040175Environmental Quality Management, In€incinnati, OH USA
Air craft Engine and Auxiliary Power Unit Emissions Testing, \blume 3, Particulate Matter Results Final Report
Gerstle,Thomas, Environmental Quality Management, Inc., USitadé, PeteMVeston (Roy B, Inc., USA; Wade, Mark, De
partmentof the Air Force, USA; Kimm, LarpyDepartment of the Air Force, USA; March 1999; 220p; In English
Contract(s)/Grant(s): F41624-95-D-9019
ReportNo.(s): AD-A361473; IERA-RS-BR-TR-1999-000637 No Copyright; Aail: CASI; A10, Hardcopy; A03, Microfiche

This report isthe product of a 2-year emissions testing program designed to document, characterize, and evaluate emissions
from sixteenaircraft engines, two helicopter engines, and two auxiliary power units (APUs) burning JP-8 fuel. The purpose of
this engine testing program was to develop emission factors for the tested engines under representative engine load conditions
All testing was performed by tivironmental Quality Management Inc. (EQ) and Royston, Inc. (Wston) team. sting
wasconducted for criteria pollutants and select hazardous air pollutants (HAPS), e.g., aldehyde/ketones and semi volatile and vola
tile organic compounds.
DTIC
Aircraft Engines; Helicopter Engines; Exhaust Emission; Emrrental Quality; Engine€bts; Combustion

19990040176Environmental Quality Management, In€incinnati, OH USA

Air craft Engine and Auxiliary Power Unit Emissions Testing, \Wblume 1, Executive SummaryFinal Report

Gerstle, Thomas, Environmental Quality Management, Inc., USA; Virage, Peter, Weston (Roy F.), Inc., USA; Wade, Mark,

Departmenbf the Air Force, USA; Kimm, LarpyDepartment of the Air Force, USA; March 1999; 56p; In English

Contract(s)/Grant(s): F41624-95-D-9019

ReportNo.(s): AD-A361474; IERA-RS-BR-TR-1999-00064Y No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche
Thisreport isthe product of a 2-year emissions testing program designed to document, characterize, and evaluate emissions

from sixteenaircraft engines, two helicopter engines, and two auxiliary power units (APUs) burning JP-8 fuel. The purpose of

this engine testing program was to develop emission factors for the tested engines under representative engine load conditions

All testing was performed by tivironmental Quality Management Inc. (EQ) and Royston, Inc. (Wston) team. 8sting

wasconducted for criteria pollutants and select hazardous air pollutants (HAPs)ldegyde/ketones and semivolatile and vola

tile organic compounds.

DTIC

Aircraft Engines; Envosnmental Quality; Exhaust Emission; Engirests; Emission

19990040177Environmental Quality Management, In€incinnati, OH USA
Aircraft Engine and Auxiliary Power Unit Emissions Esting,, \blume 2, Detailed Sampling Appoach and ResultsFinal
Report
Gerstle,Thomas, Environmental Quality Management, Inc., USitadé, PetetMeston (Roy B, Inc., USA; Wade, Mark, De
partmentof the Air Force, USA; Kimm, LarpyDepartment of the Air Force, USA; March 1999; 1384p; In English
Contract(s)/Grant(s): F41624-95-D-9019
ReportNo.(s): AD-A361475; IERA-RS-BR-TR-1999-000627 No Copyright; Aail: CASI; A99, Hardcopy; A10, Microfiche

This report isthe product of a 2-year emissions testing program designed to document, characterize, and evaluate emissions
from sixteenaircraft engines, two helicopter engines, and two auxiliary power units (APUs) burning JP-8 fuel. The purpose of
this engine testing program was to develop emission factors for the tested engines under representative engine load conditions
All testing was performed by tlvironmental Quality Management Inc. (EQ) and Royston, Inc. (Wston) team. dsting
was conducted for criteria pollutants and select hazardous air pollutants (HAPS), e.g., aldehyde/ketones and semi- volatile and
volatile organic compounds.
DTIC
Aircraft Engines; Exhaust Emission; Design Analysis; Emritental Quality; Air Pollution
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19990040657NASA Glenn Research Centéleveland, OH USA
Real-Time Optical Fuel-to-Air Ratio Sensor for Gas Tirbine Combustors
Nguyen,Quang-\et, NASA Glenn Research Cent&/SA; Mongia, Rajiv K., California UniyUSA; Dibble, Robert W Califor-
nia Univ., USA; March 1999; 10p; In English
Contract(s)/Grant(s): FOP 523-36-13
ReportNo.(s): NASA/TM-1999-209041; NAS 1.15:209041; E566; No Copyright; #ail: CASI; A02, Hardcopy; A01, Micro
fiche

Themeasurement of the temporal distribution of fuel in gas turbine combustors is important in considering pollution, combus
tion efficiency and combustor dynamics and acoustics. Much of the previousmmasuring fuel distributions in gas turbine
combustordas focused on the spatial aspect of the distribution. The temporal aspect hbaswofien been overlooked, even
though it is just as important. In part, this is due to the challenges of applying real-time diagnostic techniques in a high pressure
andhigh temperature environment. A simple and low-cost instrument that non-intrusively measures the real-time fuel-to-air ratio
(FAR) in a gas turbine combustor has been developed. The device uses a dual wavelength laser absorption technique to measur
the concentration of most hydrocarbon fuels such as jet fuel, methane, propane, etc. The device can be configured to use fibe
opticsto measure the locaAR inside a high pressure test rig without the need for windows. Alternatilieldevice can readily
beused in test rigs that have existing windows without modifications. An initial application of this instrument was to obtain time-
resolvedmeasurements of théR in the premixer of a lean premixed prevaporized (LPP) combustor at inlet air pressures and
temperatureas high as 17 atm at 800 K, with liquid JP-8tesfuel. Results will be presented that quantitatively show the transient
natureof the local AR inside a LPP gas turbine combustor at actual operating conditions. The high speed (kHz) time resolution
of this device, combined wita rugged fiber optic delivery system, should enable the realization of a flight capable active-feedback
andcontrol system for the abatement of noise and pollutant emissions in the future. Other applications that require an in-situ and
time-resolvedneasurement of fuel vapor concentrations should also find this device to be of use.
Author
Real Time Operation; Optical Equipment; Fuel-Air Ratio; Gas Turbines; Combustion Chambers; Active Control; Exhaust
Emission

19990040966Defence Science and Technology Organisation, Aeronautical and Maritime Research Lab., Fishermens Bend,
Australia
Simulation and Modelling of Reacting Particles Relevant to Gasurbine Engine Combustion
Smith, Nigel S. A., Defence Science arethiinology Oganisation, Australia; December 1998; In English
Report No.(s): DSTO-RR-0142; DODA-AR-010-688; Copyright; Avail: Issuing Activity (DSTO, Aeronautical and Maritime
Researcltiab., 506 Lorimer St., Fishermens Bendttdtia, Australia 3207), HardcopMlicrofiche

A conditional moment closure model is proposed for reacting particles in turbulent nonpremixed combustion. The new model
for particles difers significantly from the traditional uniform @ikivity gas-phase conditional moment closure model. The new
features of the model and moddieetiveness are examined against direct numerical simuldditanfor soot-like and droplet-
like particles in turbulent nonpremixed combustion. The influence fefrhi§y particle sizes, types, and reactivity onéffiective-
nessof the model closure is examined in detail.
Author
Models; Direct Numerical Simulation; Reactivity; 8ws (Liquids); Soot

19990041065NASA Lewis Research Cenjetleveland, OH USA
H(sub infinity) Contr ol Design for a Jet Engine
Adibhatla,Shrider General Electric Co., USA; GarSanjayNASA Lewis Research CenfdsSA; Collier Geoge J., General
ElectricCo.,USA; Zhao, Xin, General Electric Co., USA; 1998; In English; Propulsion, 12-15 Jul. 1998, Cleveland, OH, USA,;
Sponsoredby American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 98-3753; Copyrightyal: Issuing Activity Hardcopy, Microfiche

This paper deals with the application of advanced multivariable control technologies to jet engines. These technologies
includea modified H(sub infinity) technique, techniqueseducing the order of the controllersimplified gain scheduling tech
nigue, and an integrator windup protection scheme. Application of these techniques to a variable cycle engine is described. A
graphical user thatimplified the design and code maintenance process was used for all the design work. Results of evaluation
usinglinear and nonlinear models are summarized. A new order reduction technique is presented. The impact of unifgended dif
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encedn the design and test models is explained. The techniques used all worked well, except for the integrator windup scheme,
which needs further work.

Author

Jet Engines; aftiable Cycle Engines; Multivariable Cowlr

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls, and autopilots.

199900407700Ild Dominion Univ, Aerospace Engineering Deptlorfolk, VA USA
Coupled and Uncoupled Bending-drsion Responses ofWin-Tail Buffet
Kandil, O. A., Old Dominion Uniy USA; ShetaE. F, Old Dominion Univ, USA; Journal of Fluids and Structures; 1998; ISSN
0889-9746)Molume 12, Article 1980168, pp. 677-701; In English
Contract(s)/Grant(s): NAG1-648; NAG1-994; Copyrightiall: Issuing Activity Hardcopy, Microfiche

Theeffect of coupled and uncoupled bending and torsion modées>dble twin-tail bufet is considered, This multidiscipli
nary problem is investigated using threets of equations on a multi-block grid structure. The first set is the unsteatyress
ible, laminar full NavierStokes equations which are used for obtaining the flow-filed vector and the aerodynamic loads on the
twin tails. The second set is the coupled aeroelastic equations which aferug@dining the bending and torsional deflections
of the twin tails. The third set is the grid-displacement equations which are used for updating the grid coordinates due to the tail
deflections.The configuration is pitched at 30 deg. angle of attack and the free-stream Mach number and Reynolds number are
0.3 and 1-25 million, respectiveli{eeping the twin tails as rigid surfaces, the problem is solved for the initial flow conditions.
Next, the problem is solved for the flexible twin-tail responses due to the unsteal$yproduced by the vortex breakdown flow
of the delta-wing leading-edge vortex cores. The configuration is investigated fdiettteoéEoupledand uncoupled bending
andtorsion modes, using two tifent separation distances of the twin-tail; the inboard and the outboard positions. The-computa
tional results are in good with the experimental data.
Author
Buffeting; Couplers; Bending;ofsion; Tail Assemblies; Uncoupled Modes; Loads (@&s); Delta Whgs; Aepelasticity

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels; shock tubes, and aircraft engine test
stands.

19990039565Raytheon Taining and Services Cavlesa, AZ USA

M2DART: A Real-Image Simulator Misual Display SystemFinal Report Jul. 1997 - Sep. 1998

Wight, Donal R.; Best, Leonard G.; PeppRhilipp W; Nov. 1998; 16p; In English

Contract(s)/Grant(s): F41624-97-D-5000; AF Proj. 2743

Report No.(s): AD-A361265; AFRL-HE-AZ-TR-1998-0097; No Copyrightak CASI; A03, Hardcopy; A01, Microfiche
This report describes the Mobile Modular Display for Advanced Researchraiming (M2DART) that was designed and

fabricatedat the Air Force Research Laboratsr\Rarfighter Taining Research Divisiom Mesa, Arizona. The M2DARIs an

eight-channelstate-of-the-arteal-image, reaprojection, visual display system. It is a full-cqlbrgh-resolution, wraparound

display system designed for use with single-seat cockpit simulators. This report peosydesm description, which includes

hardwareconfiguration, screen geometfield of view spatial resolution, luminance, and contrast values.

DTIC

Flight Simulators; Display Devices; Design Analysis; Fabrication

19990040337NASA Marshall Space Flight Centétuntsville, AL USA

An Overview of the Electrostatic Levitation Facility at NASA’'s Marshall Space Flight Center

RogersJan R., NASA Marshall Space Flight Centd8A; Robinson, Michael B., NASA Marshall Space Flight Ceti&A,
Savagelarry, NASA Marshall Space Flight CentéfSA; SoellnerWolfgang, Raytheon Co., USA; Huie, Doug, Mevatec Corp.,
USA; NASA Microgravity Materials Science Conference; February 1999, pp. 561; In English; See also 19990040241: No Copy
right; Avail: CASI; A01, Hardcopy; A06, Microfiche; Abstract Only; Abstract Only
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Containerlesprocessing represents an important area of research in microgravity materials science. Thigrongttesd
accesgo the metastable state of an undercooled melt. Containerless processing provides a high-purity enforahmetudy
of reactive, high-temperature materials. Reduced gravity affords several benefits for containerless processing; for example,
greatly reduced positioning forces are required and therefore samples of greater mass can be studied. Additionally, in reduced
gravity larger specimens will maintain spherical shape which will faciltadeleling eforts. Space Systems/LORAL developed
an Electrostatic Containerless Processing System (ESCAPES) as a matéiate research tool for investigations of refractory
solids and melts. ESCAPES is designed for the investigation of thermophysical properties, phase equilibria, metastable phase
formation,undercooling and nucleation, time-temperature-transformation diagrams, and other aspects of pnatesalag.
Thesecapabilities are critical to thesearch programs of several Principal Investigators supported by the Microgravity Materials
Science Program of NASA. NASAs Marshall Space Flight Center (MSFC) recently acquired the ESCAPES system from
LORAL. MSFC is now developing a levitation facility in order to provide a critical resource toitmegravity materials science
researclcommunity and to continue and enhance ground-based research in the support of the development of flight experiments
duringthe transition to Space Station.
Derived from text
Test Facilities; Levitation; Electristatics; Micogravity

19990040402Biodynamic Research CoriBan Antonio, TX USA
Model Validation and Design for the Dynamic Envionment Simulator. Phase 2Final Report May 1996 - Sep. 1998
van Poppel, Jon A.; Pancratz, David J.; Rangel, Mike H.; Barton, Brian J.; Banks, Robert D.; Sep. 1998; 131p; In English
Contract(s)/Grant(s): F41624-96-C-6027
Report No.(s): AD-A361235; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche

This report describes all SBIR Phase f#fto validate a mathematical model mid conduct a destigaty of the Air Force
Dynamic Environment Simulatofhe Dynamic Environment Simulatar DES, is a three degree-of-freedom centrifuge-oper
atedby Armstrong Laboratories atight-Patterson AFB. The fefit wasconducted under Contract F41624-96-C-6027 through
the ArmstrongLaboratory and was entitled "ModeéNtation and Design Study of the Dynamic Environment Simulalbis
Phase2 project had four primary objectives, which were to: @jdate the Phase 1 software model of the DES; (2) Conduct a
designstudy of DES improvements; (3) Perform a cost/benefit analysiggiossible DES improvements; and (4) Demonstrate
thecommercial potential of the model and the DES.
DTIC
Softwae Engineering; Mathematical Models; Degis of Feedom; Computer Bgram Integrity

19990040651Army Construction Engineering Research L &hampaign, IL USA
Case Study: Structural Evaluation of Steel Tuss Aircraft Hangars at Corpus Christi Army Depot, Texas Final Report
Al-Chaar Ghassan K.; Ericksen, Jason; Desai, Pramod; Feb. 1999; 723p; In English
Report No.(s): AD-A361006; CERL-TR-99/27; No Copyrightial: CASI; A99, Hardcopy; A06, Microfiche

A numberof steel truss aircraft hangars at Corpus Christ Army Depot (CCAD) are similar to those that have performed poorly
duringrecent hurricanes in other parts of the courEingineering analysis of such structures currently in use can identify struc
tural vulnerabilities, and retrofit schemes may be developed to reduce or eliminate these vulnerabilities to severe wind loads. The
objectiveof this work was to evaluate the structural adequacy of four steel truss aircraft hangars at CCAD by conducting structural
analysesising the most recent building code guidelines. State-of-the-art data on the behavior of steel structures under dynamic
loadswere utilized. The current conditions of CCAD aircraft hangars 43, 44, 48, 7andre evaluated. Structural deficiencies
andoverstressed members and joints were identified, and retrofit methods to meet the requirements of current cledes were
oped.Exhaustive data from the engineering analyses are included, and specific recommendations for retrofit are presented.
DTIC
Hangars; Steel Structas; Structural Analysis;rlisses
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11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general); composite materials; inorganic and physical chemistry; metallic materials; nonmetallic
materials; propellants and fuels; and materials processing.

19990040224CSA Engineering, IncEngineering Services in Structural Dynamiealo Alto, CA USA
Analysis and Test Support for Phillips Laboratory Precision Structures
Goodding, James, CSA Engineering, Inc., USA; November 1998; 20p; In English
Contract(s)/Grant(s): F33615-94-C-3200
Report No.(s): AD-A361477; CSA-98-11-02; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

This report documents work performed for the Aerospace Structures Information and Analysis Center (ASIAC) under
ASIAC Task 35, "Analysis andekt support for Phillips Laboratory Precision Structures.”Jdmes Gooddingf CSA Engineer
ing was the principal investigator for this task..\@oodding is an integral team memberaomumber of experiments at the Air
ForceResearch Laboratory (AFRL), Phillips Research Sisk®bjectives centered around analysis and structural dynamic test
supporton experiments within the Spacehitles Directorate at Kirtland Air Force Base. The$artsfhelp toaugment the Air
Force'sunderstanding of advanced technolagyices and interactions with aerospace structures. One of the programs supported
in this task was theilfration Isolation and Suppression System (VISS), an AEBRieriment that will fly as part of the Space
TechnologyResearch &hicle-2 (STR-2) mission. VISS will demonstrate state-of- the-art vibration mitigation technologies for
a satellite-based observation platform. Activities included environmental flight qualification test support and participation in the
performance test program. The performance testing characterized both open and closed-loop dynamics used to implement the
controllaws. The Satellite Ultraquiet Isolati@echnology Experiment (SUITE) is another AFRL experiment with many of the
sameobjectives as VISS. Eifrts in Task 35 included hardware and software development of the sophisticated active system exper
iment. Additional eforts included flight hardware acceptance test support for vibration and thermal/vacuum environments prior
to delivery to Surrey SatelliteeChnology Limited (SSTL) for spacecraft integration. Assistance to the UltraLITE program was
includedin this efort. UltraLiTE will demonstrate the capability to control deployable space structures to nanometer accuracy
in the laboratory
DTIC
Vibration Isolators; Aircraft Structures; Dynamic Tests; Feedback Control; Performance Tests; Aerospace Engineering;
Observation;solation

19990040179NASA Langley Research Centétampton, YA USA
Evaluation of the Compressive Response of Notched Composite Panels Using a Full-Field Displacement Measurement
System
McGowan, David M., NASA Langley Research Center, USA; Ambur, Damodar R., NASA Langley Research Center, USA,;
Hanna, T Glen, South Carolina UniMUSA; McNeill, Stephen R., South Carolina UnlSA; 1999; In English
Report No.(s): AIAA Paper 99-1406; Copyrightyall: Issuing Activity Hardcopy, Microfiche

An experimental andnalytical evaluation of the compressive response of two composite, notcleed:dtfanels represen
tative of primary composite wing structure is presented. A three-dimensional full-field image correlation technique is used to mea
sureall three displacement components over global and local areas of the test panels. Point-wise and full-field results obtained
usingthe image correlation technique are presented and compared to experimental results and analytical results obtained usinc
nonlinearfinite element analysis. Both global and global-local image correlation results are presented and discussed. Results of
asimple calibration test of this image correlation technique are also presented.
Author
Displacement Measament; Graphite-Epoxy Composites; Composite Strasfilihg Panels
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12
ENGINEERING

Includes engineering (general), communications and radar, electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography, lasers and masers; mechanical engineering; quality assurance and reliability; and structural
mechanics.

19990040891Royal Melbourne Inst. ofekh, Sir Lawrence \&ckett Centre for Aerospace Desigeciinology Australia
Wing in Ground Effect Craft Review
Halloran,Michael, Royal Melbourne Inst. &ch., Australia; OMeara, Sean, Royal Melbourne InstechT, Australia; February
1999;In English
ReportNo.(s): RMIFCR-9802; DSD-GD-0201;DODA-AR-010-831; Copyright; ¥ail: Issuing Activity (DST Aeronautical
andMaritime Research Lab., PO Box 4331, Melbournetdvia 3001, Australia), HardcopMlicrofiche

It has long been recognized that flight close to a boundary surface is more aerodynarficgatly tbfan flight in the free
stream.This has led to the design and construction of craft specifically intended to operate close to the ground and fly 'in ground
effect’. A great range of \kg in Ground dect craft (WIGS)have been manufactured ranging from 2 seat recreational vehicles
to 500 tonn warcraft. Despite this WIGs have never enjoyed great commercial or military success. The Maritime Platform Division
of DSTO commissioned The Sir LawrenceXett Centre for Aerospace Desiggciinology to conduct a design review of WIG
craft. This review considers all elements of WIG design and operation, including performance, limitations, control, stability,
operational requirements, regulation, manufacture and technological risk. The review highlights the research required to over-
comethe weaknesses of WIG craft, the advantages that they feayoél the possible uses of WIG craftlie Australian military
Author
Wings;Ground Effect (Aerdynamics); Design Analysis; CoaoltiStability

19990038384Federal Aviation AdministratigrResearch and Special Programs Administrat@ambridge, MA USA
Pilot-Controller Communication Errors: An Analysis of Aviation Safety Reporting System (ASRS) ReportsFinal Report
Jul. 1991 - May 1996
Cardosi, Kim; Falzarano, Paul; Han, Sherwin; Jan. 1999; 37p; In English
Report No.(s): AD-A361542; DOT-VNTSC-FAA-98-4; DOT/FAA/AR-98/17; No Copyright; Avail: CASI; A03, Hardcopy;
AO01, Microfiche

The purpose of this study was to identify the factors that contribute to pilot-controller communication errors. Reports sub
mittedto the Aviation Safety Reporting System (ASRS)eofdetailed accounts of specific types of errors and a great deal of insight
asto why they occurrhe communication errors found in this study could be classified into three types: Readback/hearback errors
(the pilot reads back the clearance incorrectly and the controller fails to correct the error), the absence of a pilot readback,and
Hearbackerrors ype Il (the controller fails to notice his or her own error in the gilotrrect readback). In the 386 reports-ana
lyzed,the most common contributing factors were: similar call signs on the same freikri@xpectations (e.gaccepting
aclearance that they expected rather than what the controller actually said), and high controller widr&labehtified results
of these communication errors were (in order of prominence): altitude deviations, loss of standard sepECatiperakional
errors,pilotslanding on the wrong runwagnd runway transgressions. The report concludes with recommendations for reducing
the number of communication errors between pilots and controllers.
DTIC
Errors; Aircraft Safety; Pilots (Personnel); Flight Coaty Voice Communication

19990040164AYT Corp, Cleveland, OH USA
Heat Transfer on a Film-Cooled Rotating Blade Using a Wo Equation Turbulence Model
Garg,Vijay K., AYT Corp., USA,; International Journal of Rotating Machinery; 1938uive 4, No. 3, pp. 201-216; In English;
Copyright; Avail: Issuing Activity Hardcopy, Microfiche

A three-dimensional Navier-Stokes code has been used to compare the heat transfer coefficient on a film-cooled, rotating
turbineblade. The blade chosen is the ACE rotor with five rows conta#8rfgm cooling holes covering the entire span. This
is the only film-cooled rotating blade over which experimental data is available for comparison. Over 2.278 million grid points
areused to compute the flow over the bladeuding the tip clearance region, using Coaldeyromega turbulence model. Results
arealso compared with those obtain®dGag and Abhari (1997) using the zero-equation Baldwin-Lomax (B-L) model.-A rea
sonably good comparison with the experimental data is obtained on the suction surface for both the turbulence models. At the
leadingedge, the B-L model yields a better comparison than the g-omega model. On the pressure surfacetieowammearison
betweerthe experimental data and the prediction from either turbulence model.ig\quatential reason for the discrepancy on
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the pressure surface could be the presence of unstdfadisefue to stateotor interaction in the experiments which are not mod

eledin the present computations. Prediction using the two-equation model is in general poorer than that using the zero-equation
model,while the former requires at least 40% more computational resources.

Author

Baldwin-Lomax Turbulence Model; Heat Transfer; Film Cooling; Turbine Blades; Turbulence Models; Rotary Wing Aircraft;
Supersonidurbines; Stator Blades

19990041087NASA Lewis Research Cenjetleveland, OH USA
Influence of Gear Design on Gearbox Radiated Noise
Oswald,Fred B., NASA Lewis Research CentdSA; Townsend, Dennis. PNASA Lewis Research CentéfSA; Valco, Mark
J., Army Research Lab., USA; Spencer, Robert H., Boeing Helicopter Co., USA; Drago, Raymond J., Boeing Helicopter Co.,
USA,; Lenski, Joseph WJr, Boeing Helicopter Co., USA; Geaedhnology; Jan.-Feb. 1998, pp. 10-15; In English
Contract(s)/Grant(s): NAS3-25421; No Copyrightafl: Issuing Activity Hardcopy, Microfiche

A major source of helicopter cabin noise (which has been measured at over 100 decibels sound pressure level) is the gearbox
Reductionof this noise is a NASA and U.S. Army goal. A requirement for the Army/NASA Advanced Rotonaa$rission
projectwas a 10 dB noise reduction compared to current designs The main exciting forces which produce gear noise are the mesh
ing forces of the gear teeth in the transmission. While many factors influence transmission noise, the simple fact reimains that
the basic exciting forces are reduced and no amplifying factors are present, the overall noise level of the system will be reduced.
Amongthe several ways in which the gear tooth meshing fanagsbe reduced, two of the most directly applicable to helicopter
transmissions are the form of the teeth and the overall contact ratio. Nererdispur and helical gear designs were tasted
the NASA gearnoise rig to compare the noise radiated from the gearbox top for the various gear designs. Sound power measure
mentswere made under controlled conditions for a matrix of opening conditions.
Derived from text
Acoustic Measwment; Aicraft Noise; Gear &eth; Noise Reductionydnsmissions (Machine Elements)

19990039209Department of Engy, Office of Financial Management and Contrgléashington, DC USA

Development and validation of nondestructive inspection techniques for composite doubler repairs on commercial air-

craft

Roach,D., Department of Engy, USA; Walkington, B, Department of Engy, USA; May 31, 1998; 170p; In English

Report No.(s): DE98-005803; SAND-98-1014; No CopyrighMaih Department of Engly Information Bridge, Microfiche
Compositedoublers, or repair patches, provide an innovative repair technique which can enhancediheraibgre main

tained.Instead of riveting multiple steel or aluminum plates to facilitate an aircraft répsipossibléo bond a single boron-

epoxy composite doubler to the damaged structuraxder for the use of composite doublers to achieve widespread use in the

civil aviation industryit is imperative that methods be developed which can quickly and reliably assess the integrity of the doubler

In this studya specific composite application was chosen on an [L-aDgraft in order to focus the tasks on application and epera

tion issues. Primary among inspection requirements for these doublers is the identification of disbonds, between the composite

laminateand aluminum parent material, and delaminations in the composite laminate. Surveillance of @acksion in the

parentaluminum material beneath the doubler is also a concern. No single nondestructive inspection (NDI) method can inspect

for every flaw type, therefore it is important to be aware of available NDI techniques and to properly address their capabilities

and limitations. A series of NDI tests were conducted on laboratory test structures and on full-scale aircraft fuselage sections.

Specificchallenges, unique to bonded composite doubler applications, were highlighted. An array of conventional and advanced

NDI techniques were evaluated. Flaw detection sensitivity studies were conducted on applicable eddy current, ultrasonic, X-ray

andthermography based devices. The applicatioiiese NDI techniques to composite doublers and the results from test speci

mens,which were loaded to provide a changing flaw profile, are presented in this report. It was foangdnabf these tech

niguescan identify flaws in composite doubler installations well before they reach critical size.

NTIS

Composite Materials; Ricedues; Nondestructiveebts; Aicraft Maintenance; Bam-Epoxy Composites; &ving
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13
GEOSCIENCES

Includes geosciences (general); earth resources and remote sensing,; energy production and conversion, environment pollution; geo-
physics, meteorology and climatology, and oceanography.

19990040811Department of Engy, Assistant Secretary for Fossil EggrWashington, DC USA
Molten carbonate fuel cell poduct development testFinal Report 30 Sep. 1992 - 31 Mat997
Dec. 31, 1997; 93p; In English
ReportNo.(s): DE98-058028; DOE/MC/28065-1; No Copyrightafk: Departmenbf Enegy Information Bridge, Microfiche

This report summarizes the work performed for manufacturing and demonstrating the performance of its 250-kW molten
carbonatduel cell (MCFC) stack in an integrated system at the Naval Air Station Miramar (NAS Miramar) located in San Diego,
California. The stack constructed for the demonstration test at the NAS Miramar consisted of 250 cells. It was manufactured using
M-C Powets patented Internally Manifolded Heat Exchanger (IMHEX(reg-sign)) stack design. The demonstration test at NAS
Miramarwas designed to operate the 250-kW MCFC stack in a cogeneration mode. This test represented the first attempt to ther
mally integrate an MCFC stack in a cogeneration system. The test produced 160 MWh of d.c. power and 346,d0Dpkgof 1
steamfor export during 1,566 hours of on-load operations. The test demonstrated a d.c. power output of\26& k¥\the bal
anceof the plant (BOPgquipment operated satisfactorijowever the of-the-shelf automotive turboctgar used for supplying
air to the plant failed on numerous occasions and the hot gas blower developed seal leakagevgnidiiempacted continuous
plantoperations. Overall the demonstration test at NAS Miramar was successful in demonstrating marfeatitieal of the
IMHEX technology
NTIS
Product Development; Performance Tests; Heat Exchangers; High Temperature Gases; Molten Carbonate Fuel Cells; Super-
chargers

19990040662NASA Goddard Space Flight Cent&reenbelt, MD USA
Air craft NO(x) had no Unique Fingerprint on Sonex; Lightning Dominated Fesh NO(x) Souces
ThompsonA., NASA Goddard Space Flight Cent&ISA; Sparling, L., NASA Goddard Space Flight Cent$A; Kondo, Y,
NASA Goddard Space Flight Cent&fSA; Anderson, B., NASASoddard Space Flight Cent&fSA; GregoryG., NASA God
dard Space Flight CentdySA; Sachse, G., NASA Goddard Space Flight Celt8A; Mar 04, 1999; 12p; In English; Original
containscolor illustrations; No Copyright;vail: CASI; A03, Hardcopy; A01, Microfiche

Key questions to which SONEX was directed were the following: Can aircraft corridors be detected? Is there a unique tracer
for aircraft NO(x)? Can a "background” NO(x) (or NO(y) be defined? What fraction of NO(x) measured SIONRHEX was from
aircraft? How representative was SONEX of the North Atlantic in 1997 and how typical of other years? We attempt to answer
thesequestions through species-species correlations, probability distribution fun&@Fs), and meteorological histofjhere
is not a unique aircraft tracdargely due to the high variability of air mass origins and tracer ratios, which render "average” quanti
tiesmeaningless. The greatest NO and NO(y) sigmel® associated with lightning and convective NO source#-dafined
backgroundCO, NO(y) and NO(y)/ozone ratio appear in subsets of two cross-track flights with subtropical origins and five flights
with predominantlymid-latitude air Forty percent of the observations on these 7 flights showed NO(y)/ozone to be abeve back
ground, evidently due to unreacted NO(x). This NO(X) is a combination of aircraft, lightning and surface pollution injected by
convection.The strongly subtropical signatures in SONEX observations, confirmed by pv (potential vorticity) values along flight
tracks, agues for most of the unreacted NO(x) originating from lightning. Potential vorticity statistics along SONEX flight tracks
in 1992-1998, and for the North Atlantic as a whole, show the SONEX meteorological environment to be representative of the
North Atlantic flight corridor in the Octobédovember period.
Author
Nitrogen Oxides; Signatas; Pobability Distribution Functions; Ozone; Mass Ratios; Flight HalzrAir Masses

19990039555Air Force Inst. of €ch, School of EngineeringhMright-Patterson AFB, OH USA
A Comparison of Horizontal Cloud-to-Ground Lightning Flash Distance Using Véather Surveillance Radar and TheDis-
tance Between Successive Flashes Methdeéinal Report
Cox, Christopher C.; Mafl999; 147p; In English
Report No.(s): AD-A361389; AFIT/GM/ENP/99M-03; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche
On April 29th, 1996 an airman servicing a C-130 aircraft on Huriburt AFB Florida was struck and killed by a lightning flash
thattraveled an estimated 7 to 10 miles from storms south of the airfaidotiier workers were injured in the incident. The fatal
flashoccurred just 8 minutes after the base weather station allowed a lightning advisory to expire. The incident brought to question
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theadequacy of lightning advisory criteriaeryf little research has been done on the horizontal distance that cloud-to-ground light
ning flashes occurs from the center of a thunderstorm. This thesis used the WSR-88D method, which used the WSR-88D Algo
rithm Testing and Display System (WATADS) to calculate the distance from a lightning flash to a thunderstorm centroid. The
WSR-88Dmethod was compare with a lightning spatial and temporal clustering method known as the Distance Between Succes
sive Flashes (DBSF) method. This method can use enormous amounts of lightning data, and is well suited to accomplish a cli
matology of horizontal flash distance from a lightning centroid. For the combined April and July 1996 data used in this thesis,
theaverage percentage of lightning flashes that occurred beyond the 5 nautical mile lightning safety radius outlined in AFOSH
91-100 for both the WSR-88D method and the DBSF method was 30.86%. This result questions the adequacy of the 5 nautical
mile lightning safety distance criterion currently being used at mostAlSPorce Bases for protection both life and property
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LIFE SCIENCES

Includes life sciences (general); aerospace medicine, behavioral sciences; man/system technology and life support;, and space biology.

19990039548Army Aeromedical Research Lalort RuckerAL USA
Evaluation of a Standardized Spatial Disorientation Flight Pofile
Feb. 1999; 20p; In English
Report No.(s): AD-A361470; USAARL-99-04; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

This study was designed to examine the feasibility of using visual-vestibular mismatch software to produce disorienting
eventsin flight within a standardized simulator flight profileata were examined in order to ensure that collection of standard
flight performance measures was not interrupted by the addition of disorienting ewamt;-dne UH-60 qualified Army avia
torsflew a 1-hour UH-60 simulatdtight profile containing three visual-vestibular mismatch events (visual and vestibular diver
genceused, 4 degrees per sec with pitch, 6 degrees per sec with roll, and 8 degrees per sec whblldrfihg the flight, aviators
filled out a simulator sickness questionnaire and rated each event in ternfisafydif aircraft control recovery
DTIC
Flight Characteristics; Aicraft Contol; Disorientation; Motion Sickness

19990040218Army Research LapHuman Research and Engineering Directoraberdeen Proving Ground, MD USA
Aviator Behavior and Performance as Affected by Aicrew Life Support and Protective Equipment
Waugh,John D.; Fatkin, Linda.TPatton, Debra J.; Mullins, Linda L.; Burton, Pamela A.;.M889; 10p; In English; Original
containscolor plates
Contract(s)/Grant(s): Proj-1L1610274A
Report No.(s): AD-A361321; ARL-MR-440; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

A methodology for quantifying Army rotary wing aviator performancafisenced by aircrew life support, survival, and
nuclear-biological-chemical clothing and equipment ensembles was examined in a set of experimental trials conducted in an
AH-64 (Apache) combat mission simulatdhe methodology was based on an aircrew evaluptiocedure originally developed
for use in the crew coordination training of all Army aviators. It uses a set of 13 basic qualities, each with behavioral anchors and
a7-point rating scale, and it is administered by specifically trained senior aviator evaluatotsews, two aviatoiia each, while
fully encumbered, performed three combat missions for record, representative ofoyeresibnal tasks, with one "variation”
trial conducted without the ovevater components of the ensemble. Measuredadtafenessand flight data, as well as stress
assessment and equipment "complaints” citations, were recorded. The results indicated that thedpehavémt scores were
not sensitive enough to statistically discriminate among the independent variables of repeated measures and tiigadgriation
even though graphicallgifferences were readily apparent. Attempts to apply transformations to the data, bidwse/@tor
subjects'relative flying experience and their apparent accommodation to the trials were also statistically unsuccessful. The addi
tional measures collected did not yield statistically significant discriminations nor did they correlate well with the evaluation
score.A number of options for improving the technique afered.
DTIC
Protective Clothing; Aicraft Pilots
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19990040400Armstrong Lah.Aerospace Medicine Directoratdrooks AFB, TX USA

Testing and Evaluation of the Modified Gentex Mask Assembly in the Hyperbaric Envionment Final Report Feb. 1996

- Apr. 1997

Massa, Thomas.VApr. 1998; 20p; In English

Report No.(s): AD-A361226; AL-AO-BR-TR-1998-0038; No Copyrighta: CASI; A03, Hardcopy; A01, Microfiche
Sincethe late 1970’s Air Force hyperbare facilities have been utilizing the MBU 5/P aviator’s mask with a wnique hyper-

baricadapte assemby as a way to safely exhaus exhaled breathirg gas from insice a ligh pressue chambe to ground level

ambientpressureAlthough the MBU 5/P mask developél in the 1950's is dill availablethrouch depot the nodified adapter

assemblys rnot. In order to purchasadditional units the adapteassembly muisbe re-milled & consideral# expensea the

governmentRecenty developednask technolog has evolved new systens which may provide increasd comfort and reduced

maintenance at less cost to the government. The Modified Gentex Mask Assembly (MGMA) was evaluated by hyperbaric

technologistst 3.0, 2.4 and 2.0 ATA using a pessue demartd regulator pressurdransduces and a mass gpectrometeto deter-

mine if the MGMA could physiologically maintain levek o inspired oxygen while dso exhaustimg expired carbondioxide and

otherexhaldal gase to anbiernt pressure Equipmen testirg has identified the MGMA as a slitable aubstitue for implementa-

tion at Air Force and possibly civilian hyperbaric facilities. Inspiratory and expiratergngdysis indicate the MGMA and

currentA-14 regulate constitue a hghly efficient oxygen delivery system for hyperbarc use MGMA met or exceedd indus-

try standard established by Sheffield, Stork aiMbrgan. Currentlythe MGMA is beirg modified for improvementsybthe

Gentex Corporation.

DTIC
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MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general); computer operations and hardware, computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19990040594NASA Langley Research Centétampton, YA USA
Large-Scale Parallel Unstructured Mesh Computations for 3D High-Lift Analysis
Mavriplis, D. J., Institute for Computer Applications in Science and Engineering, USA, Pirzadeh, S., NASA IReggaych
Center, USA; 1999; In English; 37th; Aerospace Sciences, 11-14 Jan. 1999, Reno, NV, USA; Sponsored by American Inst. of
Aeronauticsand Astronautics, USA
Report No.(s): AIAA Paper 99-0537; Copyrightyal: Issuing Activity Hardcopy, Microfiche

A complee "geomety to drag-polat analysk capability for three-dimensiorlanigh-lift configuratiors is described The
approachs basal on the use d unstructure meshea in order to enabk rapid turnarounl for complicatel geometris which aise
in high-lift configurations Specid attention is devotel to creatirg a @pability for enabling analyses an highly resolvel grids.
Unstructuredneshe o severdmillio n vertices ae initially generatd on a work-station and subsequeny refined on a siper-
computerThe flow is Dlved on thes refined meshe o largeparalld computes wsing an unstructurd agglomeration multi-
grid algorithm. Good prediction of lift and drag throughout the range of incidences is demonstrated on a transport take-off
configurationusing up to 24.7 millio n grid points The feasibility of using this goproad in a roductian environmer on existing
parallelmachines is demonstratedas well as the scalability of the lver on machines using up to 1450 processors.
Author
Computational Fluid Dynamics; Computational Grids; Unstructured Grids (Mathematics); Grid Generation (Mathematics);
Aerodynamidrag; Lift
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PHYSICS

Includes physics (general); acoustics, atomic and molecular physics, nuclear and high-energy; optics, plasma physics; solid-state phys-
ics,; and thermodynamics and statistical physics.

19990040194United Technologies CorpPratt and WhitneyEast Hartford, CT USA
TFaNS Tone FanNoise Design/Pediction System, \dlume 1, System Description, CUP3Dé&chnical Documentation and
Manual for Code DevelopersFinal Report
Topol, David A., United &chnologies Corp., USA; March 1999; 78p; In English
Contract(s)/Grant(s): NAS3-26618TRP 538-03-1
ReportNo.(s):NASA/CR-1999-208882/VOL1; NAS 1.26:208882/VOL1; E614; PWA-6420-101; No Copyright; yail: CA-
SI; A05, Hardcopy; A01, Microfiche

TFaNSis the DneFan Noise Design/Prediction System developed by Pratt & Whitney under contract to NASA Lewis (pres
ently NASA Glenn). The purpose of this system is to predict tone noise emanating from a fan stage includimcishef sfflee
tion and transmission by the rotor and stator and by the ducaidetozzle. Thesefetts have been added to an existing annular
duct/isolated stator noise prediction capabillifaNS consists of: The codes that compute the acoustic properties (reflection and
transmissiortoeficients) of the various elements and write them to files. Cup3D: Fan Noise Coupling Code that reads these files,
solvesthe coupling problem, and outpuke desired noise predictionSNAKEN: CFD/Measured \&ke Postprocessor which
reformatsCFD wake predictions and/or measured wake data so it can be used by the system. This volume of the report provides
technical background for TFaNS including the organization of the system and CUP3D technical documentation. This document
alsoprovides information for code developers who must write Acoustic Property Files in the CUP3D format. This report is divided
into three volumes: Mume |: System Description, CUP3[@dhnical Documentation, and Manual for Code Developeisinive
II: Usefs Manual, TFaNS &fs. 1.4; \dlume llI: Evaluation of System Codes.
Author
Acoustic Properties; Aerodynamic Noise; Noise Prediction (Aircraft); Aircraft Noise; Rotor Blades (Turbomachinery); Stator
Blades

19990040196United Technologies CorpHamilton Standard DiyWindsor Locks, CT USA
Acoustic Scattering by Three-Dimensional Stators and Rotors Using the SOURCE3D Code, Volume 1, Analysis and
Results
Meyer,Harold D., United &chnologies Corp., USA; March 1999; 46p; In English
Contract(s)/Grant(s): NAS3-166187RP 538-03-1
ReportNo.(s): NASA/CR-1999-208885; NAS 1.26:208885; F619; PWA-6420-105; No Copyright; ¥ail: CASI; A03, Hard
copy; A01, Microfiche

This report provides a study of rotor and stator scattering using the SOURCE3D Rotor Wake/Stator Interaction Code.
SOURCES3Dis a quasi-three-dimensional computer program that uses three-dimensional acoustics and two-dicestsideal
load response theory to calculate rotor and stator modal reflection and transmission (scatteficignt®@ebOURCE3D is at
thecore of the TFaNS (Theoretical Fan Noise Design/Prediction Sysdewmgloped for NASA, which provides complete fully
coupled(inlet, rotor stator exit) noise solutions for turbofan engines. The reason for studying scattering is that we must first under
standthe behavior of the individual scatteriogeficients provided by SOURCES3D, before eventually understanding the more
complicatedpredictions from TFaNS. to study scattering, we have derivedea tammber of scattering curves f@ne and blade
rows.The curves are plots of output wavawer divided by input wave power (in dB units) versus vane/blade ratio. Some of these
plots are shown in this report. All of the plots are provided in a separate volume. to assist in understanding the plots, formulas have
beenderived for special vane/blade ratios for which wavefronts are either parallel or normal to rotor or stator chottie. From
plots,we have found that, for the most part, there was strong transmission and weak reflection over most of the vane/blade ratio
rangefor the statarFor the rotarthere was little transmission loss.
Author
AcousticScattering; Aesdynamic Noise; Noise &diction; Turbofans; Tirbofan Engines; Rotor Bladesufbomachinery)Sta
tor Blades; Cascade Flow
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